In our screening program for new antibiotics from microbial secondary metabolites, we isolated yatakemycin from the culture broth of an actinomycete. The producingstrain was isolated from a soil sample collected in Miyazaki, Japan and identified as Streptomyces sp. TP-A0356 based on the taxonomic study. The new antibiotic was found in the screening using paper disc assay against Aspergillus fumigatus and Candida albicans. The structure of yatakemycin was determined by analyzing NMR and MS/MS data to be a new member of cyclopropapyrroloindole antibiotics represented by CC-10651) and duocarmycins2). In this paper, we describe the taxonomy of the producing strain, fermentation, isolation, physicochemical properties, structure determination and biological properties of yatakemycin.
Materials
and Methods
Microorganism
The producing microorganism, strain TP-A0356, was isolated from a soil sample collected in Yatake highland, 2). The cultural characteristics of TP-A0356 are summarized in Table 1 oily material (2.52g). It was then dissolved in methanol (100ml) and defatted by partitioning with n-hexane (100 ml) to give a solid extract (1.54g). The defatted extract (Fig. 3) . The singlet methyl proton at 2.45ppm had a long-range coupling to the carbon at 183.45ppm, indicating the presence of an acetyl group bonding to a heteroatom (partial structure A). The heteroatom was speculated to be sulfur in order to fulfill the molecular formula obtained from the HRFAB-MS data. The pyrroloindole moiety (partial structure B) was confirmed by the HMBC correlations. The long-range couplings from the OH proton at 11.71ppm to C-6a, C-7
and C-8 and from the methoxy proton to C-8 established the substituents at C-7 and C-8. The HMBC correlation from the methylene proton H-5 to the carbonyl carbon at 161.9ppm indicated the peptide bonding at the 6-nitrogen. Partial structure C containing the cyclopropapyrroloindole unit, the most characteristic moiety in this molecule, was also deduced from the HMBC correlations. The methylene proton H-4' in the cyclopropane ring showed the longrange couplings to C-3'b, C-4'a, C-5' and C-6'a. In addition, significant correlations were observed from H-3' and H-7' to quaternary sp2 carbons in the indole ring.
Although the HMBC correlation was not detected from H-5', the 6'-nitrogen was assumed to bond to a carbonyl carbon in consideration of the structures of related antibiotics. Partial structure D was confirmed by HMBC correlations from the NH proton at 12.68ppm and three singlet sp2 protons (H-3", H-4", H-7") to the indole carbons as summarized in Fig. 3 . The position of the methoxy and hydroxy groups was determined by comparing the relative intensity of cross peaks observed in the HMBC spectrum which was measured with the duration time of 60 msec (nJC,H=6Hz). The cross peaks derived from the couplings from H-4" and H-7" to the carbons at mesa-positions were larger than those to the carbons at ortho-positions. Partial Therefore partial structures A and D were determined to be located at both end of the molecule. In order to determine the connectivity between partial structures and the presence of thioester in partial structure A, yatkemycin was subjected to the collision-induced dissociation tandem mass spectrometry (CID-MS/MS). First, the molecular ion of yatakemycin [M+H]+ at m/z 680 was introduced to CID-MS/MS (Fig. 4A) . The ion peaks corresponding to the partial structures C and D were detected at m/z 213 and 190, respectively. The ion peak at m/z 402 was speculated to be the fragment composed of the partial structures C and D. In addition, the ion peak at m/z 278 was supposed to be the fragment derived from the partial structure A bonding to the partial structure B. Next, the fragment ion at miz 402 generated by the first collision was further decomposed in the second collision cell (CID-MS/MS/MS) (Fig. 4B ). In the product ion spectrum, the formation of two fragments corresponding to the partial structures C (m/z 213) and D (m/z 190) was observed. Therefore the connectivity between the partial structures C and D was established. Furthermore, the fragment ion at m/z 278 generated by the first collision was given to the CID-MS/MS/MS (Fig. 4C) . Fragmentation occurred from the far end of the thioester side chain. Ions of the fragments obtained after the cleavage between CH3 and C=O (miz 263 after loss of CH3), between CH3C=O and S (m/z 235 after loss of CH3CO), and between CH3COS and C-2 (m/z 203 after loss of CH3COS) were observed. It was therefore concluded that the acetyl group was linked to the 2-position of the indole via sulfur atom as a thioester. The ion peak at m/z 230 suggests the generation of benzyne which was produced by the loss of methoxy and hydroxyl groups from the fragment ion at m/z 278. Thus, the gross structure of yatakemycin was established as shown.
Biological Properties
In vitro antifiungal activity of yatakemycin was evaluated in comparison with amphotericin B, itraconazole and aureobasidin A (Table 4) . Yatakemycin inhibited the growth of Aspergillus, Candida and Cryptococcus 10-100-fold more potent than reference antibiotics. In addition, it showed strong cytotoxicity against cancer cell lines used in this study (Table 5) . It was 1,000-fold more cytotoxic than mitomycin C, a DNA alkylating antitumor agent. The antifungal and cytotoxic activity of yatakemycin can be attributed to its ability of DNA alkylation and noncovalent binding affinity to duplex DNA. Studies using CC-1065 and duocarmycins have proved that the DNA alkylation occurs at the least substituted carbon in the cyclopropane ring (C-4' in case of yatakemycin) with the addition of nitrogen at N-3 of adenine8). From the fermentation broth 
